International Journal of Computer Science and Informatics
Volume 3

Issue 1

Article 12

July 2013

Requisite for Web Usage Mining – A Survey
Sindhu P Menon
KLEIT, Hubli, sindhu33in@gmail.com

Nagaratna P Hegde
VCE, Hyderabad, nagaratnaph@gmail.com

Follow this and additional works at: https://www.interscience.in/ijcsi
Part of the Computer Engineering Commons, Information Security Commons, and the Systems and
Communications Commons

Recommended Citation
Menon, Sindhu P and Hegde, Nagaratna P (2013) "Requisite for Web Usage Mining – A Survey,"
International Journal of Computer Science and Informatics: Vol. 3 : Iss. 1 , Article 12.
DOI: 10.47893/IJCSI.2013.1120
Available at: https://www.interscience.in/ijcsi/vol3/iss1/12

This Article is brought to you for free and open access by the Interscience Journals at Interscience Research
Network. It has been accepted for inclusion in International Journal of Computer Science and Informatics by an
authorized editor of Interscience Research Network. For more information, please contact
sritampatnaik@gmail.com.

Requisite for Web Usage Mining – A Survey

1

Sindhu P Menon & 2Nagaratna P Hegde

1
KLEIT, Hubli & 2VCE, Hyderabad
E-mail : sindhu33in@gmail.com1, nagaratnaph@gmail.com2

Abstract - The World Wide Web (Web) has been providing an important and indispensable platform for receiving information and
disseminating information as well as interacting with society on the Internet. With its astronomical growth over the past decade, the
Web becomes huge, diverse and dynamic. The application of data mining techniques to the web is called Web Mining. Web Mining
aims to discover interesting patterns in the structure, the contents and the usage of web sites. An indispensable tool for the
webmaster, it has, nevertheless, a long road ahead in which visualisation plays an important role. Currently, Web mining techniques
has emerged as an important research area to help Web users find the information needed. This paper is an effort in analysing the
views and methodologies stated by various authors on various processes in mining the web.
Key words - Data Pre-processing, Information Retrieval, Pattern Analysis, Pattern Discovery, Personalization, Web Mining.

I.

INTRODUCTION

Magnanimous amount of resource is found for the
people on the web which the people use to search for
pages depending on their needs. Web mining research
is an area which is fast moving and has encountered a
great number of challenges such as scalability, spam,
content quality, unstructured data and so on [5]. Web
usage Mining is the application of data mining
techniques to Web click stream data in order to extract
usage patterns .As Web sites continue to grow in size
and complexity, the results of Web usage mining have
become critical for a number of applications such as
Web site design, business and marketing decision
support, personalization, usability studies and network
traffic analysis. The two major challenges involved in
Web usage mining are pre-processing the raw data to
provide an accurate picture of how a site is being used,
and filtering the results of the various data mining
algorithms in order to present only the rules and patterns
that are potentially interesting [10]
The following sections brief about web mining.
Sections 2 describes the journey of web, Section 3
elaborates on the web mining concept, 3.1, 3.2 and 3.3
will explain content, structure and usage mining
respectively. Section 4 describes the areas where web
mining can be applied. In Section 5 future work and the
conclusions are discussed.

II. PROGRESSION OF THE WEB
The term Web Mining was coined by O. Etzioni. In
1996 he checked out whether effective Web mining is
feasible in practice. He believed that the Web is too
unstructured for Web mining to succeed. He has stated
that effective search and retrieval are enabling
technologies for realizing the full potential of the Web.
Furthermore, much of the information on the Web is
presented in natural language text with no machine
readable semantics; HTML annotations structure the
display of Web pages, but provide little insight into their
content [34].
In 1998 Alex G. Biichner, Maurice D. Mulveena
proposed a concept which included marketing expertise
and combined existing online analytical mining as well
as web usage mining approaches .A generic web log
data hypercube is formally defined and schematic
designs for analytical and predictive activities are given.
From these materialized views, various online analytical
web usage data mining techniques are shown, which
include marketing expertise as domain knowledge and
are specifically designed for electronic commerce
purposes [35].
A very challenging task faced by researchers is to
make predictions, according to frequent patterns coming
from the analysis of an access log file [36]. In order for
the obsolescence of the behavioural patterns to become
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as null as possible, the ideal method would provide
frequent patterns in real time, allowing the result to be
available immediately. They proposed a method in 2001
which allows us to find frequent behavioural patterns,
whatever the number of connected users is.
In 2006, Natheer Khasawneh and Chien-Chung
Chan presented new techniques for preprocessing web
log data including identifying unique users and sessions.
They introduced a fast active user-based user
identification algorithm with time complexity of O (n).
In July 2007, I-Hsien Ting, Chris Kimble and Daniel
Kudenko proposed a users browsing behavior analysis
approach which is based on applying web usage mining
techniques. Two web usage mining techniques in the
approach are introduced, including Automatic Pattern
Discovery (APD) and Co-occurrence Pattern Mining
with Distance Measurement (CPMDM). A combination
method is also discussed to show how potential
browsing problems can be identified [36]. In Dec 2007,
they focused on extraction of Sequential Patterns (SPs)
with very low support from a large pre-processed Web
usage data, to discover the behaviors of minority users
of a Web site. They presented an approach for
discovering and tracking evolving user profiles. They
also described how the discovered user profiles can be
enriched with explicit information need that is inferred
from search queries extracted from Web log data.
Profiles are also enriched with other domain specific
information facets that give a panoramic view of the
discovered mass usage modes. The study reveals that
discovery of such Sequential Patterns by a traditional
SPM algorithms were impractical. In Feb 2008, they
proposed a complete framework and findings in mining
Web usage patterns from Web log files of a real Web
site that has all the challenging aspects of real-life Web
usage mining, including evolving user profiles and
external data describing ontology of the Web content.
They also described how the discovered user profiles
can be enriched with explicit information need that is
inferred from search queries extracted from Web log
data. Profiles are also enriched with other domain
specific information facets that give a panoramic view
of the discovered mass usage modes.

Web Mining is the use of data mining techniques to
automatically discover and extract information from
World Wide Web documents and services [7].
According to analysis, these methods can be divided
into three different types, including Web content
mining, Web structure mining and Web usage mining
[6] as in Fig. 1. In all three areas, a wide range of
general data mining techniques, in particular association
rule discovery, clustering, classification, and sequence
mining, are employed and developed further to reflect
the structures of Web resources and the questions posed
in Web Mining.
3.1 Web Content Mining
Web content mining focuses on the discovery of
useful information from the web contents[38]. The Web
content consists of a large variety of different types of
data. The two most important characteristics of WWW
data are large volume and heterogeneity. Dealing with
problems in these two aspects, Web content mining can
be categorized into IR view (agent-based approach) and
DB view (database approach).
In the DB view, Web content mining task is to
integrate and organize the heterogeneous and semistructured Web data into well-organized and high-level
collections of resources, such as relational databases, to
provide more sophisticated Integrating Web Content
Mining into Web Usage Mining for queries instead
keyword-based searches. [38].
The applications include categorization, clustering,
finding extracting rules, finding patterns in text, as well
as user modeling. N-grams, bag of words, terms,
phrases, concepts and ontologies are usually used to
represent these documents. Document clustering is an
important part of the Web content mining
Web Mining

Web
Content
Mining

III. ANATOMY OF WEB MINING
Web mining aims to discover useful information or
knowledge from the Web hyperlink structure, page
content, and usage data. Although Web mining uses
many data mining techniques, it is not purely an
application of traditional data mining due to the
heterogeneity and semi-structured or unstructured nature
of the Web data. Many new mining tasks and algorithms
were invented in the past decade.
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Fig. 1 : Web Mining Anatomy
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3.2 Web Structure Mining
This can be defined in terms of graph structure.
Nodes are identified by Web pages and edges by
hyperlinks. The idea behind Web Structure Mining is to
obtain structured summaries about information on web
pages/webs. It shows the links between pages. This can
further be divided into Hyperlinks and Document
Structure based on the type of structural data used.
A Hyperlink is a structural unit that connects a Web
page to different location, either within the same Web
page or to a different Web page. A hyperlink that
connects to a different part of the same page is called an
Intra-Document Hyperlink, and a hyperlink that
connects two different pages is called an InterDocument Hyperlink. There has been a significant body
of work on hyperlink analysis. [33]
3.3 Web Usage Mining
Web Usage Mining is the application of data
mining techniques to discover interesting usage patterns
from Web data, in order to understand and better serve
the needs of Web-based applications [35]. Usage data
captures the identity or origin of Web users along with
their browsing behavior at a Web site. Web usage
mining itself can be classified further depending on the
kind of usage data considered. There are three main
tasks for performing Web Usage Mining or Web Usage
Analysis. The process of Web Usage Mining is shown
in Fig. 2.
3.3.1 Pre-Processing
Data Pre-Processing has a number of open issues
like Data Collection, Data Integration and Transaction
Identification. Pre-processing consists of converting the
usage, content, and structure information contained in
the various available data sources into the data
abstractions necessary for pattern discovery. Log file
pre-processing consists of data cleansing, user
identification, session identification. In data cleansing
irrelevant records are eliminated. Records with GIF,
JPEG, CSS and so on as suffixes are eliminated. In the
second step, we have the task of user and session
identification is to find out the different user sessions
from the original web access log. One way is to
bifurcate them based on their IP addresses.
3.3.2 Pattern Discovery
Pattern Discovery is the key component of the Web
mining, which converges the algorithms and techniques

from data mining, machine learning, statistics and
pattern recognition etc research categories. Once user
transactions or sessions have been identified, there are
several kinds of access pattern mining that can be
performed depending on the needs of the analyst, such
as path analysis, discovery of association rules and
sequential patterns and clustering and classification.
Path analysis could be used to determine most
frequently visited paths in a Web site so that they can be
recommended further to the user. Normally a transaction
consists of a set of items. In this case we apply
Association rule discovery techniques [39,40] to
databases In such a framework the problem is to
discover all associations. In of Web mining an example
of an association rule is the correlation among accesses
to various files on a server by a given client For example
using association rule discovery techniques we can find
the following correlations (i)60% of clients who
accessed the page with URL/company/products also
accessed the page company/products/product1.html also
accessed company/products/product2.html and (ii) 30%
of clients who accessed the Web page with URL
/company/special-offer.html placed an online order in
company/products/product1.In Web mining additional
properties of data can be used to prune the search space
since information about a site’s structural hierarchy can
be used For example if the support for
/company/products/ is low one may conclude that the
search for association between the two secondary pages
with
URLs
/company/products/product1
and
/company/products/product2 should be pruned since
neither are likely to have adequate support . According
to [29,30] sequential patterns are used to find the
intertransaction patterns i.e. the presence of a set of
items followed by another item in the time stamp
ordered transaction set given a database of time stamped
transactions.
By analysing this information we can determine
temporal relationships among data items such as (i) 30%
of clients who visited /company/products/product1.html
had done a search in Yahoo within the past week on
keywords w1 and w2 and (ii) 30% of clients who placed
an online order in /company/products/product1.html
also
placed
an
online
order
in
/company/products/product4 within 15days. Another
important kind of information we may b e interested in
is the common characteristics of all clients that visited a
particular file within the time period [t1, t2].
Alternatively we may b e interested in a time interval ie
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an hour day or week during which a particular file is
most accessed. [1]
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Fig. 2:Web Usage Mining
In Web mining, classification techniques allow one
to develop a profile for clients who access particular
server files based on demographic information available
on those clients, or based on their access patterns. For
example classification on WWW access logs may lead
to the discovery of relationships such as the following:
•

•

Clients from state or government agencies who visit
the site www.kleit.ac.in tend to be interested in the
details of that college
Around sixty percent of the clients, who placed an
online order in /company/products /soaps, were in
the 35-45 age group and lived in Karnataka.

In [27,28] they have proclaimed that Clustering
analysis allows one to group together clients or data
items that have similar characteristics. Clustering of
client information or data items on Web transaction
logs, can facilitate the development and execution of
future marketing strategies, both online and off-line,
such as automated return mail to clients falling within a
certain cluster, or dynamically changing a particular site
for a client, on a return visit, based on past classification
of that client. For web usage mining, clustering
techniques are mainly used to discover two kinds of
useful clusters, namely user clusters and page clusters.
User clustering attempts to find groups of users with
similar browsing preference and habit, whereas web
page clustering aims to discover groups of pages that
seem to be conceptually related according to the users’
perception. Such knowledge is useful for performing
market segmentation in ecommerce and web
personalization applications.

A number of clustering algorithms are present like
K Means Clustering Algorithm, Clustering using
Similarity Upper Approximation, Fuzzy, K Modes,
Fuzzy K Modes, Subtractive Clustering, Clustering
using silhouette co-efficient
3.3.3 Pattern Analysis
Pattern Analysis is the final stage of the Web usage
mining. The goal of this process is to eliminate the
irrelative rules or patterns and to extract the interesting
rules or patterns from the output of the pattern discovery
process. Analysis methodologies and tools: query
mechanism like SQL, OLAP, Visualization etc. This is a
very fertilized research area. The discovery of Web
usage patterns, carried out by techniques described
earlier, would not be very useful unless there were
mechanisms and tools to help an analyst better
understand them. Hence, in addition to developing
techniques for mining usage patterns from Web logs,
there is a need to develop techniques and tools for
enabling the analysis of discovered patterns. These
techniques are expected to draw from a number of
fields including statistics, graphics and visualization,
usability analysis, and database querying. Usage
analysis of Web access behavior being a very new area,
there is very little work in it, and correspondingly this
survey is not very extensive. Visualization has been
used very successfully in helping people understand
various kinds of phenomena, both real and abstract.
Hence it is a natural choice for understanding the
behavior of Web users.
In [26] they have illustrated a system for visualizing
WWW access patterns Here sets of server log entries are
used to extract sub sequences of Web traversal patterns
called Web paths. This system allows the analyst to
selectively analyse the portion of the Web that is of
interest by One of the reasons attributed to the great
success of relational database technology has been the
existence of a high-level, declarative, query language,
which allows an application to express what conditions
must be satisfied by the data it needs, rather than having
to specify how to get the required data. Given the large
number of patterns that may be mined, there appears to
b e a definite need for a mechanism to specify the focus
of the analysis. Such focus may be provided in at least
two ways. First, constraints may be placed on the
database (perhaps in a declarative language) to restrict
the portion of the database to be mined for. Second,
querying may be performed on the knowledge that has
been extracted by the mining process, in which case a
language for querying knowledge filtering out the
irrelevant portions. The Web is visualized as a directed
graph with cycles, where nodes are pages and edges are
(inter-page) hyperlinks. On-Line Analytical Processing
(OLAP) is emerging as a powerful paradigm for
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strategic analysis of databases in business settings. It has
been recently demonstrated that the functional and
performance needs of OLAP require that new
information structures b e designed.

enjoyable process, while at the same time,
increasing e-business operations.
V. CONCLUSIONS AND THE ROAD AHEAD

This has led to the development of the data cube
information model [41], and techniques for its efficient
implementation [42, 43, 45]. Recent work [44] has
shown that the analysis needs of Web usage data have
much in common with those of a data warehouse, and
hence OLAP techniques are quite applicable. The access
information in server logs is modelled as an appendonly history, which grows over time. Since the size of
server logs grows quite rapidly, it may not b e possible
to provide on-line analysis of all of it. Therefore, there is
a need to summarize the log data, perhaps in various
ways, to make its on-line analysis feasible. Making
portions of the log selectively (in)visible to various
analysts may be required for security reasons.[46]

The survey done above has given an insight into
some of the findings. Web is an area which can be
mined for a lot of research. Various issues were
addressed. Foremost amongst them is the identification
of the users. Identifying them based on their browsing
patterns is a very crucial. If we don’t identify the users
accurately, then the later part of the analysis will be
erroneous. The term Web mining has been used to refer
to techniques that encompass a broad range of issues.
However, while meaningful and attractive, this very
broadness has caused Web mining to mean different
things to different people (Han, 1996), and there is a
need to develop a common vocabulary. This provides a
wide scope for research in semantic web mining and
keeping track of dynamic interests of users.

IV. APPLICATIONS

Since one of the principal goals of the Web is to act
as a world-wide distributed information resource, a
number of efforts are underway to develop techniques
that will make it more useful in this regard. The term
Web mining has been used to refer to different kinds of
techniques that encompass a broad range of issues. We
assume that the future of Web Mining will be more
acquiescent to people from various backgrounds. In this
area the tools are becoming extremely simpler to use
and the data available on the web is growing
exponentially.

4.1 Health care is one of the areas where a lot of web
mining work could be done. Tracking down
whether the Information retrievers are doctors,
patients or employers is a very tedious task.
Recommending genome based medicine are all
approaches to Personalization. In [26], an automatic
and autonomous methodology to discover
taxonomies of terms from the Web and represent
retrieved web documents into a meaningful
organization
4.2 Agriculture is another domain where our work
could be used. It could be used for producing
interesting
recommendations
to
organic
farmers/growers.
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